World Journal of Pharmaceutical Sciences
ISSN (Print): 2321-3310; ISSN (Online): 2321-3086
Published by Atom and Cell Publishers © All Rights Reserved
Available online at: http://www.wjpsonline.org/
Original Article

Measuring the Sun Protection Factor of Sunscreens
Huda Jabber Hussein1 and May Khalil Ismail2
1
2

Market research center and consumer protection/University of Baghdad/Iraq
Central Organization for Standardization and Quality Control / Iraq
Received: 17-01-2016 / Revised: 09-02-2016 / Accepted: 21-02-2016 / Published: 28-02-2016

ABSTRACT
The purpose of this study was to evaluate the sun protection factor (SPF) of sunscreens marketed formulations
by employing ultraviolet spectroscopic method, nine different marketed formulations were selected in this
regard from Baghdad market. The SPF values were in the range of 100-15.Most of the sunscreen samples were
in close agreement of their labeled, the spectro photometric method is simple, rapid and cost effective for the in
vitro determination of SPF values of sunscreens products.
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INTRODUCTION
Although the sun is necessary for life, too much
sun exposure can lead to adverse health effects,
including skin cancer. More than 1 million people
in the United States are diagnosed with skin cancer
each year, making it the most common form of
cancer in the country, through a broad sun
protection program it is largely preventable. It is
estimated that 90 percent of non-melanoma skin
cancers and 65 percent of melanoma skin cancers
are connected with exposure to ultraviolet (UV)
radiation from the sun (1). Sunburn, exposure of skin
to UV light are all linked to skin cancers, early skin
aging and suppression of the immune system. The
UV spectrum lies between 200 nm and 400 nm and
is commonly divided into three regions: UV-A:
320-400 nm, UV-B: 280-320 nm, UV-C: 200-280
nm. The highest energy region, UV-C, is imbibed
completely by ozone in the stratosphere. Of the
solar UV radiation reaching the earth’s surface, 6%
is in the UV-B region and 94% in the UV-A
(2,3).The potential of UV radiation to cause skin
damage rises exponentially with decreasing
wavelength. UV light at 280 nm is 1000 times
more damaging than light at 340 nm, therefore, a
sunscreen’s ability to prevent UV-B is more

important to prevent the negative effects of sun
exposure(4),to prevent skin damage from the sun’s
radiation many skin care products contain one or
more mixture to block UV radiation. However the
lotions containing these mixture are commonly
referred to as sunscreens and other products (5).
Sunscreens substances are now incorporated into
everyday products such as moisturizers, creams,
lotions, shampoos, mousses, and other hair and
skin preparations .although the regular use of these
products may help to reduce the chance of the
harmful effects of ultraviolet radiation. However, it
is necessary that a very efficient sunscreen
substance is used in the cosmetic formulation (6).
The sun protection factor of a sunscreen is a
laboratory measure of the effectiveness of
sunscreen -the higher the SPF, the more protection
a sunscreen offers against UV-B, the ultraviolet
radiation that causes sun burn (7). The SPF is the
amount of UV radiation required to cause sunburn
on skin with the sunscreen on, as a multiple of the
amount required without the sunscreen during 1
hour (8), which is defined as the UV energy required
to produce a minimal erythema dose (MED) on
protected skin, divided by the UV energy required
to produce a MED on unprotected skin (Equation
1):

SPF = MED [Protected Skin]/ MED [Unprotected Skin] ------- [A]
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The minimal erythemal dose (MED) is
defined as the lowest time interval or
dosage of UV light irradiation sufficient to
produce a minimal, perceptible erythema
on unprotected skin (9).The higher SPF,
The more effective is the product in
preventing sunburn. Nevertheless, it is
necessary to standardize methods to
determine the SPF of these products. The
photo protection afforded by topical
sunscreens against solar ultraviolet
radiation exposure can be determined in
vivo or in vitro, and it is ideally
determined by photo testing in human
volunteers (10). This type of determination
has been used for many years and although
useful and precise, is a time consuming

process,
complex
and
expensive,
particularly when information concerning
to the protection against long wavelength
(UVA) is required (11), two in vitro
methods are there, one out of which
includes measurement of absorption or the
transmission of UVR through sunscreen
product films in quartz plates and another
method includes measurement of the
absorption
characteristics
of
the
sunscreens product on the basis of
spectrophotometric analysis of dilute
solutions (12). By UV spectrophotometric
technique and employing a simple formula
developed by (Mansur et al., 1986), in
vitro SPF can be calculated by following
equation:

SPF=CFxΣ320 EE (λ) x I(λ) x Abs(λ) ------- [A]
Where EE(I)- erythemal effect spectrum; I(I)-solar intensity spectrum; Abs-Absorbance of sunscreen product;
CF-correction factor (=10). The value of EE x I are constant and predetermined (13), the values of EE x I are
constants. They were determined by Sayre et al. (1979), and are showed in table I. The aim of this research was
to determine the SPF values of sunscreens emulsions containing chemical and physical sunscreens by UV
spectro photometry applying Mansur mathematical equation (Equation 2).
MATERIALS AND METHOD

RESULTS AND DISCUSSIONS

Reagents and samples: Nine commercially
available sunscreen formulations of various
manufactures were purchased from local market of
Baghdad, Iraq. (Listed in table 2).

In this study nine commercial formulations were
subjected
for
SPF
evaluation
by
UV
spectrophotometer
and
applying
Mansur
mathematical equation, the results refers to
difference in SPF values of these samples, the
formulation A4, and A9 samples were having SPF
values in close agreement with labeled claim,
whereas in case of A2, A3, A5, A7 and A8, the
SPF values were having less SPF than labeled
claim. Rest of two formulations coding with A1,
and A6 were higher SPF than labeled claim. These
differences may be due to the factors as solvent
variations, altered pH and viscosity which may be
due improper storage condition while SPF
measurement, may be the causative for these
variation in SPF. Also the chance of interactions
among the emollient, active sun screening agent
and other excipients may be reason for this
variation. Apart from this, ingredients other than
active agent may absorb the UVR and mislead the
results. Thus it can be concluded that the
formulator must be cautious about the
physicochemical principle, UV absorbance
property of active component, vehicle components
and emulsifiers used in the formulation, since
sunscreens can interact with other components of
the vehicle, and these interactions can affect
sunscreens efficacy.

Instruments:
UV-Visible
double
beam
spectrophotometer (UV-1800, Shimadzu limited,
Japan) with 1cm matched quartz cells, ultrasonication (Shimadzu, micropipette of variable
volume 10-1000 ml (Gene Pete Co.) and digital
electronic balance (Citizen Co.) were used in this
study.
Method for in vitro sun protection factor
determination: One gm quantity of marketed
sunscreen formulations was weighed individually,
transferred to 100 ml volumetric flask and finally
diluted to volume with ethanol. Further, it was kept
for ultra-sonication for 5 min and filtered through
cotton filter, discarded the initially ten ml.
Afterwards 5.0 ml aliquot was transferred to 25 ml
volumetric flask and the volume was adjusted with
ethanol. The absorbance of samples in solution
form was measured in wavelength range of 290 to
320 nm, every 5 nm wavelength interval, and same
was performed in triplicate for each sample and
finally Mansur equation was applied to calculate
the SPF.
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employs low cost reagents and can be used in the in
vitro determination of SPF values in many
cosmetic formulations. The proposed methodology
may be useful as a rapid quality control method. It
can be used during the production process, in the
analysis of the final products.

CONCLUSION
The aim of this study was to determine the sun
protection factor (SPF) of sunscreens emulsions
containing chemical and physical sunscreens by
ultraviolet spectro photometry .The proposed UV
spectrophotometric method is simple, rapid,

Table (1) Normalized product function used in the calculation of SPF .
Wavelength (λ nm)
EE x I (normalized)
290
0.0150
295

0.0817

300

0.2874

305

0.3278

310

0.1864

315

0.0839

320

0.0180

Total

1

EE – erythemal effect spectrum, I – solar intensity spectrum.

No.

Table (2) SPF labeled and found in the commercially available samples
Commercial sampled
Country of Amount
Found
origin
Labeled
SPF*
SPF
Neutrogena-ultra sheer
sun screen
Clarins (UVA-UVB)
Bio derma
NO7Hypo_Alrgenic

________

55

56.9

France
France
Germany

30
100
50

22
82
48

A5
A6
A7
A8

Extra derm
Garnier
Sun protection cream
Sun block &Whitening
cream

Venezuela
India
Poland
England

20
15
30
60

16.4
17.8
16
51.8

A9

Clear Frances

France

15

14.4

A1
A2
A3
A4
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